Histoplasmosis was first recognized and named as a separate disease by Dr. Samuel Darling while investigating leishmania infections in the Canal Zone of Panama (Darling, 1906 (Darling, , 1908 . Although the Americas still show the highest incidence of the disease, infected patients have been found in the Far East, Africa, and the Mediterranean regions. In Europe, the disease is still rare and in Great Britain infection by the fungus Histoplasma capsulatum is almost unknown. Less rarely, the disease, following infection abroad, is first recognized in this country at necropsy. We record the histories of two such patients and of a third patient in whom active disseminated histoplasmosis was diagnosed in England during life. home with presumed pulmonary tuberculosis. His chest radiograph showed mottling with some calcification, but no cavitation, in the right upper lobe. Sputum was negative on microscopy and on culture for Mycobacterium tuberculosis. After four months' treatment with streptomycin and isoniazid, resection of the right upper lobe was performed. Direct smear from the operative specimen showed scanty acid-fast bacilli but cultures were negative.
In March 1961, during a febrile illness, the chest radiograph again showed mottling in the right upper lung (Fig. 1) . Treatment with streptomycin and isoniazid was resumed. In July he developed anorexia, loss of weight, and skin pigmentation. His blood pressure was 80/60 mmHg. The liver and spleen were palpable. Plasma sodium was 122 mEq/l and urine 17-ketosteroids 2-2 mg/day. The Thorn test was positive. A diagnosis of Addison's disease was made and he was treated with cortisone, 75 mg daily.
It was at this time that he first noticed a painful ulcer on the left side of the tongue. Biopsy of the ulcer showed chronic inflammatory granulation tissue with numerous giant cells but no caseation. Acid-fast bacilli were not seen but the appearances were thought to be compatible with active tuberculosis.
In January 1965 he was first admitted to Southamp- yeasts were also seen outside the giant cells and budding forms were recognized. Re-examination of the previous biopsy using Grocott-Gomori hexamine silver stain demonstrated histoplasma. The organisms were sparse but the apparent budding forms were unusually conspicuous. Culture of the second biopsy grew Histoplasma capsulatum. The fungus was resistant to 500 Ag/ml amphotericin but sensitive to 1.000 ,g/ml. It was resistant to 50 ug/ml sulfadoxine (Fanasil, Ro 4-4393) but sensitive to 100 ,ug/ml.
Since the patient refused intravenous therapy with amphotericin, he was treated successively with sulfadoxine for 11 months, oral amphotericin for 9 months, and sulphadimidine for 7 months with intervals between each course. There was slight temporary improvement while taking sulfadoxine for the first three months but afterwards slow progression of the disease in the tongue continued. The whole tongue became scarred and deformed and protrusion was difficult (Fig. 5) At necropsy the oral cavity, the larynx, trachea, and main bronchi were normal. The lungs were oedematous and there were a few calcified foci in the left upper lobe. The heart was small-230 g. There was extensive scarring which involved the ventricular septum and the anterior wall of the left ventricle, but there was no gross evidence of recent infarction. The liver and spleen appeared congested.
The adrenal glands were symmetrically enlarged, each measuring 7x5 cm and weighing 65 g. Their external surfaces were smooth and lobulated and the cut surfaces showed complete destruction of both glands by soft, white caseous material. From the macroscopic appearances tuberculosis was strongly suspected but no acid-fast bacilli were found in the smears from the adrenal glands nor in the histological sections; and culture for Myco. tuberculosis proved negative. Routine sections showed replacement of the glands by caseous debris; this was walled off by fibrous tissue containing some non-specific inflammatory cells. A few multinucleated giant cells were present but there was no typical 'tuberculide' reaction. Routine sections also showed numerous tiny ovoid bodies, about 3 A in diameter. These were unstained but their somewhat refractile nature made them stand out against the necrotic background. They also proved to be doubly refractile and stained positively with PAS and methenamine silver. A diagnosis of adrenal histoplasmosis was made. Hyphate forms grew in culture and the identity of H. capsulatum was confirmed by Professor W. St. C. Symmers. There was no evidence of histoplasmosis elsewhere in the body. CASE 3 A.S. was a regular soldier born in 1905. He had served abroad in Europe, Nigeria, Iraq, the Sudan, and India. He developed rheumatoid arthritis in 1948 and returned to England for the last time in 1949. He continued work as a commerical traveller for 10 years until his arthritis forced his retirement in 1959.
He was treated at first with a variety of drugs including phenylbutazone. Corticosteroids were started in 1953; for a few months he had ACTH and then cortisone, 75 mg daily, which was continued up to 1967.
In July 1967, still suffering from progressive rheumatoid disease, he was admitted to hospital complaining especially of lack of energy, lethargy, and undue loss of weight during the previous six months. He had developed a cough with mucoid sputum and was now short of breath on moderate activity. He had had rigors with fever and sweating. On admission the temperature was 102°F. There were signs of rheumatoid deformity in both hands and of effusion into the right knee joint. There were subcutaneous nodules over both elbows. His spleen was enlarged and the liver edge was palpable and firm. B.P. was 120/80 mmHg.
INVESTIGATIONS Haemoglobin 9.9 g/100 ml, serum iron 20 Ag! 100 ml, leucocytes 5,000/mm3, normal differential count. Erythrocyte sedimentation rate 53 mm in one hour (Westergren). Plasma electrolytes normal. Plasma albumen 2-1 g/100 ml, globulin 4-6 g/ 100 ml. Rose-Waaler D.A.T. positive 64 units. Sputum culture was negative for Myco. tuberculosis but showed a heavy growth of monilia. In the chest radiograph there was shadowing at the right apex. On the left there were linear densities stretching up and out from the hilar region to the apex. Tomography confirmed these findings and revealed on the right a thin-walled cavity at the apex, 2x 1 cm. On the left there were several small transradiancies in a linear 'fibrotic' network in the upper lobe (Fig. 6 ). The appearances were suggestive of tuberculous disease with probable activity at the right apex.
Treatment was started with streptomycin, sodium PAS, and isoniazid. An attempt to wean him from corticosteroids failed and they were continued as prednisone, 5 mg twice daily. Progress was unsatisfactory with continuing fever and loss of weight. The liver increased in size. Serum bilirubin rose to 16 mg/ 100 ml, serum aspartate aminotransferase to 46 units/ ml, and alkaline phosphatase to 30 units/ml. Liver biopsy showed granulomatous lesions scattered throughout the parenchyma; many of these lesions were surrounded by a mantle of polymorphs, which were also present in the portal tracts. Haemoglobin was 10-2 g/ 100 ml and leucocytes 2,400/cmm3, with 88% neutrophils and 12%' lymphocytes. Platelets were reduced to 49,000/mm3. A marrow aspiration sample was essentially normal with slight plasma-cell infiltration. (Fig. 7) . Morphologically the appearances were compatible with H. capsulatum. The organisms could also be demonstrated in the atheromatous wall of the aorta (Fig. 8) . Scanty organisms were present in the small granulomata in the liver. The lungs showed areas of necrosis surrounded by fibrous tissue. No organisms could be demonstrated, and the appearances were more suggestive of a rheumatoid aetiology than of a previous histoplasma infection. DISCUSSION The first patient in Britain to be recognized with active histoplasmosis was a soldier who had served abroad in India and the Sudan as well as in Europe (Derry, Card, and Wilson, 1942 spontaneously during the next 12 months. In 1955 two small cervical nodes re-enlarged and it was from one of these that the fungus was cultured. Another possible instance of infection occurring in these islands was in a man aged 61 years. He was a yardman in a cotton mill. At his work he had close dusty contact with bales of cotton from America and Nigeria. Forty years previously he had spent a year in the Dardanelles but otherwise had always lived in England. He died from extensive disseminated disease thought to be tuberculous until the fungus was seen in necropsy specimens (Miller, Ramsden, and Geake, 1961) .
If the fungus is present in these islands, why is the initial infection so rare? Two small skin test surveys have shown no positive reactors (McCracken, 1948; Evans, 1949) . Knight, considering this problem, has pointed out that the mean summer temperature compares favourably with areas in Canada from which histoplasma infection has been reported and also with Bergen in Norway where skin test surveys have yielded 4-7% of positive reactors (Knight, 1968) . Knight suggests that a further survey in Great Britain, especially in those areas with an adequate rainfall and high acid soil, might be rewarding.
Altogether, there have been eight reports of active disseminated histoplasmosis first diagnosed in Great Britain (Table I) . To these we now add three further examples. There have also been reports of patients with apparently localized histoplasmosis (Table II) . In three of these there was a skin lesion, in one the larynx was involved, in one a cervical lymph node was infected, and in a sixth an appendix abscess, as cited above. There have been several reports of healed pulmonary disease presenting with multiple calcified foci and the diagnosis presumed from the history of travel abroad and a positive skin test reaction (Arblaster, 1950; Crofton, 1950; Sakula, 1953; Leigh and Thomas, 1955) .
THE CLINICAL PICTURE
The natural history of the disease is outlined in Table III . Infection most commonly occurs following the inhalation of soil dust laden with fungal spores, the primary lesion developing in the lungs. There may be a single focus or several, or even multiple bilateral foci. When the latter heal with calcification they present a distinctive radiographic picture (Arblaster, 1950; Crofton, 1950 (Duncan, 1947; Symmers, 1956a, b) (Table II) . In all three cases infection started in West Africa. Local skin granulomata may be a feature of the African disease with Histoplasma duboisii infection (Lucas, 1968) . While disseminated skin lesions are common to both types, primary skin foci in American histoplasmosis-H. capsulatum infection-are said to be extremely uncommon (Furcolow, 1960) . Primary gastrointestinal infection, though experimentally demonstrated, has not been proven in man. Children may present with gut infection, often with related lymphadenitis, but this follows primary lung disease or is part of disseminated histoplasmosis (Soper, Silber, and Holcomb, 1970) . The primary lung focus usually heals without producing symptoms. The diagnosis is reasonably inferred from a positive skin reaction to histoplasmin and a negative response to tuberculin, and possibly a calcified scar in the chest radiograph. In a few persons the lung disease develops either as an acute bronchopneumonia or more indolently with infiltration, cavitation, and fibrosis indistinguishable in the radiograph from pulmonary tuberculosis. The fungus is rarely found in the sputum and the diagnosis may again depend on differential skin sensitivities. The patient whose illness was recorded by Miller et al. (1961) presented with acute bronchopneumonia and died with disseminated disease. In our first case, histoplasmosis was not considered at the time of lobar resection; also while cultures were negative for Myco. tuberculosis, acid-fast bacilli were seen in the smears from the right upper lobe. In our case 3 no histoplasma were seen in the lungs at necropsy and no cultures were taken. It is possible that in both these patients there was a coincident tuberculous infection though in the third case the histological appearances suggested rheumatoid lung disease. Pleurisy with effusion is an infrequent development (Schub, Spivey, and Baird, 1966) .
In some persons histoplasma infection presents as a 'round' pulmonary focus simulating a tuberculoma or a nodular growth.
Dissemination of the fungus to other parts of the body may or may not be accompanied by recognizable lung lesions. It is this form of disease which is the outstanding presentation of active histoplasmosis in Great Britain. The dissemination may be acute and fulminating, mimicking acute haematogenous tuberculosis with fever, loss of weight, enlarged liver, and palpable spleen. There may be generalized lymphadenopathy, meningitis, and miliary dissemination in the lungs, death following in a few months from the onset of infection (Table I) .
Chronic disseminated histoplasmosis is much more insidious and prolonged in its invasion (case 1). It may remain hidden and unrecognized until the sudden development of terminal adrenal failure (cases 2 and 3). Many years of apparent good health may follow infection abroad before death in this country (Table I) .
The disease may affect many parts of the body but there are two characteristic lesions which are often in the picture:
1. Granulomatous ulceration in the oro-pharynx, tongue, tonsils, pharynx or larynx: while localized orolaryngeal lesions may rarely occur on their own (the case reported by Hutchison in 1952 in this country is a possible example), they are usually features of generalized disease (case 1). In the diagnosis of these granulomata confusion with tuberculosis is the main difficulty, but the absence of pulmonary disease with tubercle bacilli in the sputum almost excludes a tuberculous aetiology. Sarcoidosis can affect the nasal mucosa but is unlikely to present with an oral granuloma. Blastomycosis and coccidioidomycosis should be considered in patients coming from endemic areas in the American continents. Darling originally found, while surveying the Panama zone, that histoplasmosis was confused with leishmaniasis. This can easily be distinguished by appropriate staining. Malignant ulcers with macroscopic mimicry are easily identified histologically (Bennett, 1967) .
2. Adrenal gland involvement, with almost total caseous destruction but often little clinical or biochemical evidence of such destruction until near death: the destroyed glands are packed with parasites.
The selection of the adrenal glands as a favourable site for the growth of the histoplasma fungus has been recognized for many years (Parsons and Zarafonetis, 1945) . Baker (1968) comments that the organisms grow well in the steroids of the adrenal cortex. Crispell, Parson, Hamlin, and Hollifield (1956) report on four patients in whom the diagnosis of histoplasmosis and Addison's disease was established before death. They collected 36 other case reports from the literature and comment that antemortem recognition is relatively rare. In the 11 patients found in Great Britain with disseminated histoplasmosis the adrenal glands were definitely diseased in nine, and in the remaining two the glands were autolysed or not identified separately. In three of the nine patients adrenal destruction was not sus-pected during life. In three others adrenal failure was considered but could not be established during life. In the seventh patient the diagnosis was made only 24 hours before death, and only in the remaining two patients was Addison's disease confirmed and treated successfully with survival.
In England tuberculosis is still a frequent cause of Addison's disease. Out of 56 persons between the ages of 25 and 69 years who died from this disease in London during the years 1960-64, 28 died from tuberculosis of the adrenals, 27 had simple atrophy of the glands, and one person had histoplasma infection (Mason, Meade, Lee, and Morris, 1968) . Though the latter infection is still rare in this country, histological confusion with tuberculosis is easy unless appropriate search is made for both fungi and bacilli.
In our third patient the abdominal aorta was atheromatous with a thickened but soft wall. Histoplasma organisms were seen in this atheromatous area (Fig. 8) . The invasion of the aorta by the fungus is one of the rarer events in disseminated histoplasmosis. Rosenbaum, Schweppe, and Rabin (1964) Histoplasmosis can also involve the cardiovascular system either as progressive mediastinitis with superior venacaval obstruction (Hewlett, Steer, and Thomas, 1966) , or as pericarditis, acute (Kaplan and Sherwood, 1963) , or chronic and constrictive (Klieger and Fisher, 1962 Histologically the appearances are not specific. There may be a marked giant-cell reaction without necrosis as in our first case (Fig. 4) ; or necrosis may be prominent with surrounding macrophages. Invasion of the reticuloendothelial system is characteristic. In routine haematoxylin and eosin preparations, the organisms can be seen as slightly ovoid bodies, 1-5 ,u in diameter, with an achromatic doubly refractile capsule. Their presence may be confirmed by more specific stains such as the periodic acid Schiff reaction and by Grocott's modification of Gomori's method. The latter has the advantage of staining dead organisms (Figs 7 and 8) (Symmers, 1960 Negroni (1964) reported encouragingly on the value of sulfadoxine which was used in the initial treatment of our first patient. There are no available reports on the use of trimethoprim-sulphamethoxazole in the treatment of histoplasmosis. The encouraging response to its use in our first patient suggests that this form of sulphonamide combination is worth further trial.
In addition to specific antifungal agents, supportive measures may be required; in particular, corticosteroids to counter adrenocortical insufficiency. Though cortisone on its own was used for many years in two of our patients, such corticosteroid therapy without amphotericin cover may have serious consequences (Utz, 1968; Murray and Sladden, 1965) .
